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(57) ABSTRACT

Arrangement and method for managing set-top boxes used by
customers of a content service provider includes at least one
automated tester each arranged to couple to set-top boxes and
subject each set-top box to a series of automated tests to
determine whether each set-top box 1s functioning properly or
requires subsequent repair, and a processor unit coupled to
cach automated tester for receiving test results therefrom and
monitoring testing of set-top boxes wvia the automated
tester(s). Each automated tester 1s located at a testing facility
maintained by the content service provider. A database stores
the test results from the automated tester(s) and enables gen-
eration ol customized reports about the set-top boxes tested
by the automated tester(s). A billing system 1s coupled to each
automated tester and to the processor unit and coordinates
invoicing for testing performed by the automated tester(s) and
repair of set-top boxes at a repair facility.
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ARRANGEMENT AND METHOD FOR
MANAGING TESTING AND REPAIR OF
SE'T-TOP BOXES

FIELD OF THE INVENTION

The present imnvention relates generally to an arrangement
and method for managing diagnostic testing and repair of
set-top boxes used for providing programming content to
televisions, and more particularly to an arrangement and
method which enable diagnostic testing of a plurality of tele-
vision set-top boxes for any one of a number of different
operational errors, and coordinates repair of defective set-top
boxes.

BACKGROUND OF THE INVENTION

Set-top boxes are a known electronic component which
receives television programming signals from a source
thereol, such as a cable, fiber-optic, DSL, BPL or satellite,
and controls one or more televisions connected thereto to
display the recerved programming. The discussion below
focuses on set-top boxes which receive content provided by a
content service provider.

Content service providers usually lease or sell set-top
boxes to consumers to be used with the provided video con-
tent service. The content service providers typically assume
an obligation to provide a functional set-top box to the cus-
tomer and fix any malfunctions detected by the customer.
When notified that a customer’s set-top box 1s malfunction-
ing, the content service provider usually exchanges the mal-
functioning set-top box for a functional set-top box.

The set-top boxes indicated by the customers to be mal-
functioning are gathered by the content service provider at a
designated location such as a warchouse or other storage
facility. At the warehouse, to determine whether the set-top
boxes are actually malfunctioning, the allegedly maltunction-
ing set-top boxes are typically subjected to a few basic, mini-
mal tests, without any consistency in the nature of the tests.
Thus, for example, a test operator may analyze each set-top
box to determine whether the set-top box 1s superficially
functioning correctly or not. This entails, among other things,
connecting the set-top box to video and audio output devices,
checking for certain channels and a guide screen, manually
initiating tests and visually monitoring the video output of the
screen and audibly monitoring the audio output. Other tests
may also be performed by the test operator to ascertain the
basic functionality of the set-top box or the existence of a fault
in the set-top box or failure thereof.

Initiation and running of the tests mvolves use of user-
prompted screens displayed on the video output device con-
nected to the set-top box, which are problematic as the test
operator may err 1n the prompts and fail to locate a problem
with the set-top box. For example, testing analog or digital
video output of the set-top box 1s conducted by prompting the
test operator to view a channel on the video output device for
about five seconds and enter a video quality pass notation, or
not. Other tests also require the test operator to enter a quality
pass notation. It has been found that test operators often
simply enter the pass notation for all the various tests 1n order
to expedite the diagnostic testing process.

Furthermore, some tests are hard to verily, such as a test for
verilying Security 1D’s which requires careful examination
of sometimes lengthy character strings. Often, a single erro-
neous character 1n a long string will be difficult to verity,
possibly due to similarities between characters used 1n the
Security 1D’s, such as “O” and “0”.
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Typical results of the testing of set-top boxes may indicate
the presence of each set-top box 1n one or more of the follow-
ing non-exclusive categories: No problem found (NPF);
Security ID problems; unable to authorize the set-top box for
program reception; RF level; Error status/purchases; Video/
Audio adjustment; Analog & digital channel failures; AC
outlet problems; and return path tests.

IT a set-top box fails this 1imitial testing stage, 1t 1s sent for
turther testing to a dedicated testing and repair facility. How-
ever, 1f a set-top box has an inconsistent Security ID and serial
number, 1t generally cannot be sent to the testing and repair
tacility and 1s ledt at the warehouse to await manual correction
to the Security ID or serial number of the set-top box by the
content service provider personnel, which unfortunately can
result in long time delays from when the problem 1s diagnosed
to when 1t actually gets resolved.

Although there 1s preferably some basic testing of the
set-top boxes at the warchouse by the content service provid-
ers, as described above, it 1s not unheard of that prior to
sending set-top boxes to the testing and repair facility, the
content service providers do not ascertain whether the set-
boxes are indeed malfunctioning, but rather and unfortu-
nately, rely on the customer’s indication of a malfunction in
the set-top box.

Additionally, errors made in diagnosing a set-top box as
defective are also made 1n reverse of diagnosing a set-top box
as Tunctional when 1t 1s 1n deed defective. This can result 1n
additional handling and truck rolls to retrieve the defective
umt from the field, along with customer dissatisfaction of
having a defective unit deployed 1n their home.

The foregoing testing process can lead to significant delays
in the turn-around time between receipt of an allegedly mal-
functioning set-top box from a customer and return of a
functional set-top box to the deployment queue for deploy-
ment to a customer. Among other things, when a unit 1s
categorized defective, 1t may be kept at the content service
provider’s warchouse 1n preparation for shipping to the test-
ing and repair facility. Once at the testing and repair facility,
the set-top boxes are subjected to thorough diagnostic checks
which determine whether the set-top box has been correctly
diagnosed as a set-top box with problems, 1.e., whether the
reported effect 1s the correct diagnosis. If so, the set-top box
will be serviced and processed for shipment to the content
service provider’s warehouse, where 1t will be re-entered 1nto
an mventory tracking system and processed until 1t 1s deliv-
ered to a customer. However, prior to actually being delivered
to a customer, there may be an error in the processing which
will result 1n the set-top box being returned to the testing and
repair facility. As a result of the foregoing activity, a properly
functioning set-top box may be removed from deployment for
one month or longer.

Itwould be desirable to provide a testing process for set-top
boxes which reduces the time for testing set-top boxes in
order to maximize the potential use and deployment of the
set-top boxes. Moreover, 1t would be desirable to expedite the
analysis of the functionality of set-top boxes, once indicated
by customers as malfunctioning, 1n order to shorten testing
and repair times and return of functioning set-top boxes to the
content service provider for deployment to customers. The
systematic order and regimented control of following pre-
determined test sequences in logical order allows for the
reduction of test times and the repeatability of diagnosis to
occur. Lastly, with such system 1n place, spare part ordering
for cosmetic parts and replacement accessories (1.e. remote
control units, AC power cords, and cables) can be streamlined
and delivery expedited to the point of use in the content
providers testing facility.
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OBJECTS AND SUMMARY OF TH
INVENTION

(L]

A general object of the present invention 1s to provide an
arrangement and method for managing diagnostic testing of
television set-top boxes.

In order to achieve this object and others, an arrangement
for managing set-top boxes used by customers of a content
service provider 1n accordance with the invention includes at
least one automated tester each arranged to couple to at least
one set-top box and subject each set-top box to a series of
automated tests to determine whether each set-top box 1s
functioning properly or requires repair, and a processor unit
coupled to each automated tester for receiving test results
therefrom and monitoring testing of set-top boxes via the
automated tester(s).

Each automated tester 1s located at a testing facility main-
tained by the content service provider. When multiple auto-
mated testers are provided, located at the same or different
testing facilities, the processor unit may be coupled to all of
them, e.g., via one or more networks.

In one embodiment, a database 1s coupled to the processor
unit for storing the test results from the automated tester(s).
An interface to the database 1s provided to enable generation
of customized reports about the set-top boxes tested by the
automated tester(s).

Different categorizations of the set-top boxes as a result of
the testing are envisioned. In one categorization, each auto-
mated tester categorizes a tested set-top box as one 1n accept-
able working order, one having a problem that can be resolved
at the testing facility or one having a problem that requires
shipment to a repair facility. Each set-top box categorized as
being 1n acceptable working order can be redeployed. Each
set-top box categorized as having a problem that can be
resolved at the testing facility 1s repaired at the site of the
automated tester. Each set-top box categorized as having a
problem requiring shipment to a repair facility 1s shipped to
the repair facility.

A billing system 1s coupled to each automated tester and to
the processor unit and coordinates invoicing for testing per-
formed by the automated tester(s) and/or repair of set-top
boxes at the repair facility, along with tracking inventory
movement.

The processor unit may coordinate shipment of set-top
boxes determined to require repair to a repair facility, repair of
these set-top boxes at the repair facility and shipment of
repaired set-top boxes to the testing facility. The processor
unit may include computer programs for performing a plu-
rality of diagnostic tests on each set-top box and providing an
indication of failure of a specific one of the diagnostic tests.
The processor unit can thus keep each set-top box determined
to be functioning properly at the testing facility for redeploy-
ment to customers.

Each automated tester may include one or more optical
scanners for scanning a screen of a video output device, and a
computer program which recognmzes optical characters on the
screen and analyzes the recognized optical characters.

Another arrangement for managing set-top boxes used by
customers ol a content service provider includes a testing
system for testing set-top boxes and which 1s arranged to
subject each set-top box to a series of automated tests to
determine whether each set-top box 1s functioning properly or
requires repair, and a processor system coupled to the testing,
system for receiving test results about set-top boxes from the
testing system and coordinating service ol set-top boxes
determined to require repair. The testing system 1s located at
a testing facility maintained by the content service provider.
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4

A billing system may be coupled to the processor system
for coordinating imvoicing for testing performed by the test-
ing system and repair of set-top boxes. A data storage system
may be provided for storing test results from the testing
system. The data storage system may be accessible to enable
generation of customized reports about operability of the
set-top boxes.

A method for managing set-top boxes used by customers of
a content service provider 1n accordance with the invention
includes recerving set-top boxes at a testing facility including
any set-top boxes indicated by customers as malfunctioning,
coupling each set-top box to an automated tester located at the
testing facility, and subjecting each set-top box to a series of
automated tests by means of the automated tester to identity
whether each set-top box 1s 1n acceptable working order, has
a problem that can be resolved at the testing facility or has a
problem that requires shipment to a repair facility. Each set-
top box i1dentified as being in acceptable working order 1s
deemed redeployable without shipping the set-top box to the
repair facility. Each set-top box identified as having a problem
that can be resolved at the testing facility 1s resolved at the
testing facility. Each set-top box that has a problem requiring
shipment to a repair facility 1s shipped to the repair facility,
repaired at the repair facility and then shipped back to the
testing facility for redeployment to customers.

In one embodiment, the testing facility at which the set-top
boxes indicated by customers as malfunctioning are recerved
1s a warchouse maintained by the content service provider. As
such, set-top boxes 1dentified as being in acceptable working
order by the automated tester are stored at this warehouse for
subsequent redeployment, thereby avoiding shipment of the
set-top boxes to the repair facility.

The automated testers can be constructed and programmed
to perform various different automated diagnostic tests. The
automated tester could be programmed to first identify the
model and make of the set-top box and then run a set of
automated diagnostic tests specific to the determined model
and make of the set-top box.

In one embodiment, the automated tests include a test for
checking a Security ID and serial number of the set-top box.
In this case, a problem with correspondence between a Secu-
rity ID or serial number obtained from the set-top box and a
Security ID or serial number provided to the automated tester
from the content service providers internal computer system
1s considered a problem resolvable at the testing facility,
thereby avoiding shipment of the set-top box to the repair
tacility.

When a set-top box 1s deemed to require repair at the repair
tacility, the repair facility may be notified to enable the repair
tacility to order parts for repairing the set-top box. Optimally,
delivery of parts for repairing the set-top box 1s coordinated
with delivery of the set-top box at the repair facility. The
repair facility and the testing facility, 1.e., the site at which the
automated tester 1s situated, may be linked via one or more
networks.

Information derived from the automated tests performed
by the automated tester may be stored 1n a database. Person-
nel of the content service provider may be allowed access to
the database to enable generation of customized reports about
the operability of set-top boxes.

The testing to which the set-top boxes are subjected may be
monitored by a main server, which also monitors the repair
status of the set-top boxes, and invoicing for testing and repair
ol the set-top boxes coordinated via a billing system linked to
the testing facility and the repair facility.
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When multiple automated testers are provided, etther at the
same or different testing facilities, they may all be coupled to
a single control processor which receives test results from all
ol the automated testers.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention, together with further objects and advan-
tages thereol, may best be understood by reference to the
tollowing description taken 1n conjunction with the accom-
panying drawings, wherein like reference numerals 1dentify
like elements, and wherein:

FIG. 1 1s a schematic showing an arrangement for testing,
set-top boxes 1n accordance with the invention.

FI1G. 2 15 a flow chart of the process by which a set-top box
1s tested and scheduled for repair if needed 1n accordance with
the invention.

FI1G. 3 1s a flow chart of a process for testing a set-top box
in accordance with the mvention.

FIGS. 4-15 are flow charts of diflerent stages of a process
for testing set-top boxes 1n accordance with the invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to the accompanying drawings wherein the same
reference numerals refer to the same or similar elements, FIG.
1 shows an arrangement for testing set-top boxes in accor-
dance with the invention designated generally as 10. Arrange-
ment 10 includes one or more remote location screening
(RLS) tester 12, each of which 1s operatively coupled to one
or more set-top boxes 14 for testing and diagnosing the set-
top boxes 14. In a preferred embodiment, each RLS tester 12
1s provided with suilicient electronic components and cou-
pling hardware to enable simultanecous testing of multiple
set-top boxes 14.

For the sake of stmplicity, the description below will relate
generally to cable television set-top boxes, but it 1s under-
stood that all types of set-top boxes interposed between a
source ol content programming and a television can be used
in the mvention. Even more generally, the invention would be
applicable to an electronic component interposed between a
source of audio and/or visual programming and a device
which 1s capable of processing the audio and/or visual pro-
gramming.

The RLS tester 12 1s designed for installation at a content
service provider’s warehouse or other facility where set-top
boxes, which customers believe to be malfunctioning, are
gathered. The RLS tester 12 includes a processor and associ-
ated electronic or computer hardware and software to enable
the processor to communicate with the set-top boxes 14 and
run one or more computer programs designed to perform
diagnostic testing of the set-top boxes 14.

The RLS tester 12 can be programmed to run software
diagnostic tests for specific models and makes of set-top
boxes 14. To this end, either the processor 1s coupled to
memory wherein computer programs for the different models
and makes are stored or the processor 1s coupled to a network
to enable computer programs to be provided to the processor
upon a determination of the need to test a specific model and
make of set-top box from a centralized server. In the latter
case, the processor would couple to the set-top box 14, deter-
mine 1ts model and make and then send a request over the
network to a storage facility wherein the computer programs
are stored to forward a program for the determined model and
make of set-top box 14. This expands the potential testing
abilities of the RLS tester 12 while minimizing the amount of
programs 1t needs to have 1n 1its memory.
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The RLS tester 12 may be resident on a personal computer
or other type of computer. Preferably, the computer would be
networked through TCP/IP protocol and utilize HT'TPS pro-
tocol for security reasons, although other protocols could be
used successiully to achieve the same end results.

For overall monitoring of the arrangement 10 including
one or more RLS testers 12, there 1s a main server 16 which is
coupled through the network to all of the RLS testers 12. Each
RLS tester 12 may be resident at a specific content service
provider’s facility with all of the RLS testers 12 being
coupled to the single main server 16 managed by, and option-
ally located at, a central repair and testing facility. The server
16 could be programmed to provide the computer programs
for testing the different models and makes of set-top boxes to
the RLS testers 12, upon request by the RLS tester 12 or as
part of a program update. The RLS testers 12 may also func-
tion as a stand alone entity with no programs being supplied
for testing of the set-top boxes 14 from the main server 16.

The main server 16 may run on a JAVA-based application.
The main server 16 preferably includes a master remote loca-
tion screening database which filters, 1.e., collects, validates
and retains, data sent to the main server 16 by the RLS testers
12 through the network. The database will retain a copy of all
of the information obtained during testing of set-top boxes 14
by each RLS tester 12. The manner in which this information
1s retained by the database can be any manner known to those
skilled 1n the art, and may be an 1dentification of each set-top
box 14 with all information derived through testing of that
set-top box 14. This information 1s preferably time stamped to
enable tracking of testing of the set-top boxes 14 over time.

The main server 16 includes one or more computer pro-
grams which process the information being provided by the
RLS testers 12, e.g., sorts or categorizes the information, and
stores this information at the main server 16 and/or at another
location linked through a network to the main server 16.
Customized reports about RLS testers 12, groups of set-top
boxes 14, particular models of set-top boxes 14, and particu-
lar makes of set-top boxes 14, can be generated by accessing
the information being processed by the main server 16.

The customized reports may be generated and tailored to
the needs of the specific management team, for viewing and
data collection on the history of the set-top boxes, e.g., par-
ticular models and/or makes of set-top boxes. Moreover, the
customized reports about the functioning of the warehouses
in which the set-top boxes 14 are stored, and in which the RLS
testers 12 are located, can be generated.

A billing system 18 1s preferably coupled to the main server
16 and manages fees for using the RLS testers 12. This may
involve ivoicing the content service providers for testing the
set-top boxes 14 and repairing malfunctioning set-top boxes
14, possibly also including shipping charges for shipping
set-top boxes 14 from one location to another to be repaired.
The billing system 18 can also include a database for retaining
information about set-top boxes 14 that are being sent from
the warehouses to a repair facility.

The connection between the billing system 18 and the main
server 16 may be done through one or more networks, or the
billing system 18 could be resident at the main server 16, 1.¢.,
a part thereotf. Generally, the network or networks connecting
the RLS testers 12 and the main server 16, and the billing
system 18 when separate from the main server 16, may be any
network known to those skilled 1n the art, and created using
known network formation techniques and platforms. Each
such network would likely include routers and servers, both
application servers and database servers.

Connected to the main server 16 1s an interface server 20
that connects to the content service providers incumbent bill-
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ing system 22 that 1s used to track and manage imventory of
the set-top boxes 14. The incumbent billing system 22 inter-
faces with the content service providers headend signals 24
which in turn through the network, authorize set-top boxes 14
for reception of content and advanced services provided by
the content service provider for a fee. The connection
between the main server 16 and the interface server 20 may be
done through one or more networks, or the interface sever 20
could be resident at the main server 16, 1.¢., a part thereof and
the network or networks connecting main server 16, and the
interface server 20 when separate from the main server 16,
may be any network known to those skilled in the art, and
created using known network formation techniques and plat-
forms. Each such network would likely include routers and
servers, both application servers and database servers.

There are numerous advantages of placing the RLS tester
12 at the warchouse or other facility of the content service
provider at which set-top boxes 14 are gathered after being
returned by customers on the grounds of the presence of a
malfunction.

First, since the RLS tester 12 provides for automated test-
ing of set-top boxes 14, 1t can process numerous tests faster,
simultaneously and more accurately than test operators per-
forming manual tests. It 1s envisioned that the RLS tester 12
can process set-top boxes 14 at least three times faster than the
manual process described above, and at an greater accuracy
level. Inaddition, the RLS tester 12 1s preferably programmed
to conduct more tests than possible by means of the manual
process. Moreover, by reducing involvement of testing per-
sonnel both with respect to performing the tests and making
decisions about the test results, the testing process can reli-
ably and repeatedly be performed while preventing diagnos-
tic errors, 1n contrast to a situation where a test operator may
take a short cut during testing and eliminate one or more tests.

Second, since the RLS tester 12 provides an immediate
indication when a set-top box 14 passes testing, the set-top
box can be immediately processed for redeployment to a
customer. Under the manual process, a set-top box catego-
rized defective and later categorized as “No Problem Found”
(NPF) at the repair facility would have to be sent from the
content service provider’s warechouse to the repair facility and
then back to the warehouse, all of which would decrease the
deployment time of the set-top box 14, and moreover 1incur
shipping charges. Thus, the ability of the RLS tester 12 to
immediately diagnose a properly functioning set-top box 14,
even though indicated by a customer as being potentially
malfunctioning, results 1n savings of money and improves
deployment of the set-top box 14.

Third, since the RLS tester 12 provides an immediate cat-
egorization of the result of the testing, 1.e., an indication of the
problem with the set-top box 14, 1t now becomes possible to
fix certain problems at the warechouse dispensing with the
need to ship the set-top boxes 14 to the repair facility. Thus,
some of the problems with set-top boxes 14 diagnosed by the
RLS tester 12 can be readily fixed at the warechouse or other
testing site so that the set-top box 14 would not need to be
shipped to the repair facility. For example, Security 1D prob-
lems and Video/ Audio adjustment problems can typically be
fixed at the warchouse or other testing site.

Security ID problems and Serial Number mismatch 1ssues
can be corrected more accurately and efficiently, once they
are 1dentified to the testing personnel upon testing via the RLS
tester 12. For example, at the testing site, the RLS tester 12
can be connected to one or more printers which will print out
the correct Serial Number, and direct the test operator to scan
the number for entry into their billing system. Such mis-
matched Security ID or serial numbers could also arise when
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there 1s a difference between these addresses or numbers in
the main server 16 or other system controller, the incumbent
billing system 22, and possibly other hardware 1nterfac1ng
with the set-top boxes 14. These type of mismatch 1ssues
could conceivably be resolved without manual 1ntervention.

Additional problems or 1ssues with the set-top boxes 14
which could be resolved at the site at which the RLS tester 12
1s located include the presence of a stranded purchase 1n a
set-top box 14, 1.e., a pay-per-view (PPV) program purchased
but not yet processed for payment. The RLS tester 12 would
identify such a purchase and notify the test operator to collect
the PPV program prior to shipping the set-top box 14 to the
repair facility, i 1t has been determined to require shipment to
the repair facility, or prior to redeploying the set-top box 14,
if 1t has been determined to be a functional set-top box 14 and
thus scheduled for deployment.

Yet another resolvable 1ssue 1s when a set-top box 14 1s
determined to be capable of recerving certain services yet
authorization to receive the services was not properly granted.
The RLS tester 12 can be programmed to perform a test to
compare the authorized services for each set-top box 14 with
the actual services capable of being performed or provided by
the set-top box 14 and any variations noted for forwarding to
the content service provider for action.

Fourth, set-top boxes 14 which are diagnosed with a prob-
lem that cannot be resolved at the testing site and need to be
shipped to arepair facility for repair will be flagged both at the
testing site and also at the repair facility via a network con-
nection between the RLS tester 12 and the main server 16, or
other server managing the repair facility. As such, the repair
facility 1s provided with an expected number of set-top boxes
14 being shipped for service, and preferably also the type of
repairs required for the set-top boxes. The main server 16 can
thus direct appropriate parts to the repair facility and coordi-
nate the shipping of the parts with the shipping of the set-top
boxes 14. Moreover, the main server 16 can be programmed
to estimate shipment dates for the set-top boxes 14 from the
site of each RLS tester 12, the time for repair of the set-top
boxes 14, the shipment dates for return of the set-top boxes 14
from the repair facility to the RLS tester sites and the esti-
mated cost for repair of the set-top boxes 14 and provide this
information to the content service providers.

Fiith, 1n addition to the improvement of the speed, accu-
racy, and the convenience that the RLS tester 12 brings to
testing set-top boxes 14 at the warchouse or other storage
facility of the cable television service provider, the testing of
set-top boxes 14 by the RLS testers 12 enables information
about the set-top boxes 14 to be accumulated and accessed by
the warechouse managers. The warehouse managers previ-
ously did not have access to information derived from testing
of the set-top boxes 14.

All of the set-top boxes 14 that are tested by the RLS tester
12 will be logged for every test and the testing history of each
set-top box 14 maintained at the discretion of the operating,
site, not less than six (6) months, and up through the life of the
set-top box 14. The warehouse manager can be provided with
means to access this data, e.g., through a web service portion
of the arrangement 10 which allows secure web access to the
main server 16, or database coupled thereto, which stores the
information. This provides a way for the warchouse managers
to be able to access and customize reports which can be
tailored to their needs.

The reports could contain information relating but not lim-
ited to failure rates, and failure symptoms on the set-top boxes
14 being used by the content service provider. It also provides
a convenient way for the manager to keep track of the volume,
status, and most frequently encountered failure modes of their
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inventory of set-top boxes 14. Further, 1t allows the managers
to do their data mining and helps them 1n the decision making
process when procuring new product, planning for operating
budgets and assessing personnel needs for processing and
preparing set-top boxes 14 for use.

Additional benefits of accumulating data about the set-top
boxes 14 being obtained during testing by the RLS testers 12
include the ability to track the set-top boxes 14 for their entire
life cycle, across etther a local or global environment, which
improves management of the set-top boxes 14 regardless of
their location.

A comprehensive database about the set-top boxes 14 can
be constantly updated as set-top boxes 14 are tested by RLS
testers 12. Moreover, 1t becomes possible to 1immediately
locate any set-top box 14, 1.e., the last known location of the
set-top box 14, using a unique 1dentifier for each set-top box
14 such as 1ts serial number and when the set-top box 14 1s
being repaired, it 1s possible to determine the stage of repair of
the set-top box 14. This may be a determination that the
set-top box 14 1s at the warechouse or other testing site await-
ing testing, undergoing testing, at the warehouse or testing
site awaiting shipment to the repair facility, in shipment to the
repair facility, at the repair facility awaiting repair, undergo-
ing repair, at the repair facility awaiting shipment back to the
warehouse or testing site, in shipment to the warehouse or
testing site, at the warehouse or testing site awaiting deploy-
ment, 1n shipment to a customer, or at a customer’s premises.
Data about the set-top box 14 between the testing via the RLS
tester 12 and the receipt by the warehouse afterrepatr, 1.e., the
duration of the repair process, can be monitored.

By enabling tracking of each set-top box 14, 1t would
provide for better inventory tracking and time-stamping of
locations passed through, thus reducing the potential of miss-
ing or lost set-top boxes 14.

Moreover, warchouse productivity and process manage-
ment would be improved by the tracking of set-top boxes 14.
This could be facilitated by the use of optical scanners, such
as a bar code scanner, which would be used to scan the serial
number of the set-top box 14 as 1t 1s being handled 1n the
warchouse or other testing site. Such scanners would com-
municate with the main server 16.

There are several technical benefits arising from the con-
struction of the RLS tester 12, depending on its configuration.
The RLS tester 12 can be constructed to provide an advanced
optical character recognition (OCR) analysis which allows
for accurate reading from the diagnostic menu of the set-top
box 14 as part of the tests. This could involve positioning a
device to view the video output device or interface with the
television to obtain the content of the diagnostic menu being,
displayed.

The RLS tester 12 can be programmed to identily whether
the security address of the set-top box 14 1s correctly loaded
and matches with the label and information at the billing
system 18. IT not, this could be indicative of a security breach,
1.€., unauthorized use of the set-top box 14.

The RLS tester 12 could also be programmed to check
purchase status of the set-top box 14 to determine whether the
set-top box 14 has retained purchase records 1n its memory.

The RLS tester 12 can also be programmed to perform a
model and platform code test to 1dentify whether the code and
model are properly registered on the main server 16, the
billing system 18, or another customer service processor or
system. This may involve connecting an optical scanner, such
as a bar code reader, to the RLS tester 12 and scanning bar
codes placed on the set-top boxes 14 as supplied from the
manufacturer of the original equipment. Further, the RLS
tester 12 can be programmed to identily set-top boxes 14
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which have mismatched software revision or model types
within the main server 16, incumbent billing system 18 or
other hardware interfacing with the set-top boxes 14.

The RLS tester 12 could also be programmed to test the
functionality of the keys of the set-top boxes 14, 1.e., a key
press test.

Other programs in the RLS tester 12 can be designed to test
digital picture quality and the presence of an analog picture.

The RLS tester 12 could also be programmed to determine
compliance with standards set by the OEMs of the set-top
boxes 14. To this end, the RLS tester 12 could be programmed
to guarantee a verification process for picture quality recom-
mended by the OEM’s.

The RLS tester 12 could also be programmed to check the
warranty status of the set-top box 14 1if, as a result of the
testing, 1t 1s necessary to send the set-top box 14 to a repair
facility. This would be useful for several reasons including
determining the party responsible for payment for the repair
and determining which repair facility performs repairs under
the warranty.

Referring now to FIG. 2, a flow chart of an exemplilying
process by which a set-top box 14 1s tested and scheduled for
repair 1f needed 1s shown. The 1nitial step 26 1s to receive the
set-top box 14 at a warechouse or other facility at which the
content service provider gathers set-top boxes 14 returned
from customers which have been indicated as malfunctioning
by the customers. Then in step 28, each set-top box 14 1s
connected to the RLS tester 12 and the set-top box 14 1s tested
at step 30. A determination 1s made at 32 11 the set-top box 14
passed or failed the test. It the set-top box 14 passes the test,
its cosmetics are replaced at 34, i.e., it 1s cleaned and
ispected for damaged parts and such damaged parts are
replaced, and 1t 1s then considered ready for re-deployment to
a customer at 36. When the set-top box 14 fails a test, 1t 1s
prepared for shipment to a central facility for repair of set-top
boxes 14 at 38 and then shipped at 40.

After the determination 1s made at 32 as to whether the
set-top box 14 passed or failed the test, the main server 16 1s
notified by the RLS tester 12 that the set-top box 14 has
passed or failed the test, at 42, preferably with particular
results of the test and data about the set-top box 14. This
information may be directed to a data storage facility at 44,
and also to the billing system 18, at 46, to coordinate payment
for the testing and possible repair, which may vary depending
on the number and type of tests performed on the set-top box
14 and the repairs needed.

I1 the set-top box 14 has failed the test, a Returned Material
Authorization (RMA)1s assigned at 48, a bill of lading (BOL)
1s prepared at 50, material for the repair 1s purchased at 52 and
arrangements are made to made to pick up the failed set-top
box 14 at 54 and ship the maltunctioning set-top box 14 to the
repair facility, at 40.

Customized reports, of the nature described above, may be
prepared, at 56, upon accessing the main server 16.

Referring now to FIGS. 3-15, as mentioned above, the RLS
tester 12 can be constructed and programmed to perform a
number of tests on each set-top box 14 and some of these tests
are 1dentified in FI1G. 3 and flow charts thereof shown in FIGS.
4-15. Additional tests are not 1dentified 1n FIG. 3 but can be
performed, and are therefore included in the following
description of the testing process. It should be understood that
the specific test or group or tests being performed can be
individually determined for each set-top box 14, for each RLS
tester 12, for each content service provider, etc., and can vary
as desired. Moreover, the order of tests shown 1n FIG. 3 1s not
limiting and when the 1dentified tests are performed, they can
be performed 1n a different order as desired.
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After mitializing the set-top box 14, a determination 1s
made whether the serial number 1s empty and if so, the testing,
process 1s terminated. An 1nitial test may be an identification
or Unit ID test which 1s designed to eliminate or decrease the
number of NPF set-top boxes 14 that are sent for repair to the
repair facility. This test 1s also useful to help the content
service provider 1dentily discrepancies between data about
set-top boxes being maintained by the billing system 18 and
the main server 16.

If the set-top box 14 passes the Unit ID test, its model
number 1s verified and a diagnostic test 1s performed. The
diagnostic test 1s designed to tune the set-top box 14 to a
diagnostic screen and check for various conditions to deter-
mine the state of the set-top box 14.

Among other things, the diagnostic test may include, but
not limited to, an error code check, a purchases check, a
model number check, a Security ID check, a firmware version
check and a return frequency level check. The error code
check will look for existing error codes apparent on the set-
top box 14 which would be indicative of pre-existing prob-
lems with the set-top box 14. The purchases check looks for
pre-existing purchases, e.g., PPV programs, which would be
collected for billing purposes or for veritying billing for such
programs. The model number check involves obtaining the
model number that appears on the diagnostic screen, via an
OCR process performed using an associated video input
device, and comparing this number to the number logged into
the RLS tester 12 upon 1nitial scan of the set-top box 14 for
testing by the RLS tester 12. The Security ID check would be
repetitive to or part of the Unit ID test. The firmware versions
check would be a check to determine whether the firmware or
operating system of the set-top box 14, as obtained for
example through OCR from the diagnostics or another
screen, 1s the appropriate firmware or operating system. The
return frequency level check verifies the return frequency
level on the set-top box 14.

If the set-top box 14 passes the diagnostic test, a key press
test 1s performed. The key press test 1s designed to assess the
functionality of the keys of the set-top box 14. Thus, a deter-
mination 1s made whether each key 1s pressed within a certain
amount of time and 1f a predetermined timeout has expired,
indicative of lack of detection of pressing of a key when 1t 1s
known the key 1s being pressed, the test 1s terminated and 1t 1s
considered as 11 the set-top box fails the key press test.

If the set-top box 14 passes the key press test, an analog
video test, if applicable, 1s performed. The analog video test
may include a video measurement test and a video quality test
which assesses the quality of the video signal output from the
set-top box. The analog video test may thus include a mea-
surement of the video signal, which takes 1n a video pattern
and checks the video output within expected values. The
video quality test mvolves tuning to a certain number of

pre-determined analog channels. The analog video test mea-
surements can be performed by a digitizer included 1n the
RLS tester 12.

If the set-top box 14 passes the analog video test, the RLS
tester 12 then performs an AC or power outlet check test
which 1s used to test the power outlet on the set-top box 14.
The power outlet check test can be performed by including a
Data Acquisition or switch unit in the RLS tester 12.

If the set-top box 14 passes the power outlet check test, a
digital video quality test 1s performed. The digital video qual-
ity test may 1mvolve tuning to a certain number of pre-deter-
mined digital channels and assessing picture and audio output
to acceptable performance criteria.
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I1 the set-top box 14 passes the digital video quality test, an
advanced video test, 11 applicable, (1.e. High-Definition chan-
nels) 1s performed.

If the set-top box 14 passes the advanced video test, a
peripheral test 1s performed. The peripheral tests include test-
ing of all of the various output connections and interfaces that
the set-top box may have.

I1 the set-top box 14 passes the peripheral test, a return path
test 1s performed. The return path test 1s an RF test for certain
models of set-top boxes 14 and involves use of a spectrum
analyzer. In view of the costs of a spectrum analyzer, 1t 1s
envisioned that the return path test could also be accom-
plished via diagnostic menu screens via an OCR process.

If the set-top box 14 passes the return path test, a reset 1s
done on the set-top box 14 and a determination made 1if the
set-top box 14 passed the test platform. If so, any program
purchases remaining in the set-top box 14 are flagged for the
test operator to collect and clear from the set-top box 14 (or
dependent on the content provider’s preferences, can be auto-
matically collected and cleared) and verified that they have
been cleared, e.g., PPV programs, then turns off the set-top
box 14 and the testing process has concluded. The set-top box
14 has been determined to be a NPF set-top box 14 which 1s
ready for redeployment.

I1 the set-top box 14 fails any of the tests, a determination
1s made as to verity whether the failure is a true failure. The
set-top box 14 1s turned oif and the testing process ends. The
set-top box 14 status would be classified depending on the test
failure. Thus, a set-top box 14 which fails the Unit ID test
would be classified as one having a Security ID problem,
which could be resolved at the warehouse at which the RLS
tester 12 1s situated or other testing facility.

For failing some tests, not only 1s a classification or repair
code generated associated with the set-top box 14, but also a
measured value would be logged and associated with the
set-top box 14. The measured value would be the results of the
particular test, and enables analysis of the extent of the devia-
tion between permissible values and the measured value.
Some tests which provide a measured value include the video
measurement test and the audio measurement test.

Additional tests that can be performed by the RLS tester 12
include an intercarrier frequency measurement test which
tests the itercarrier frequency of the set-top box 12.

Another test 1s a platform test which verifies the specific
line of video. It requires mput of a specific line of video and
outputs a line of video.

Another set of tests include audio tests which can measure
the audio signal output of the set-top box 14 (an audio mea-
surement test) and test the functionality of the audio portion
of the set-top box 14 (an audio functionality test). The audio
measurement test looks at the measured value of a specifically
tuned audio signal. It involves hardware in the RLS tester 12
and tunes the set-top box 14 to a specific channel for the
measurement. The audio functionality test involves tuning the
set-top box’s mute and volume functions, as well as other
audio related functions, and verifying the operability of these
functions.

Reference 1s now made to FIGS. 4-15 wherein flow charts
for some of the tests 1dentified 1n FIG. 3 are set forth.

At the start of the testing process, an operator at the ware-
house, or other testing site at which the RLS tester 12 1s
located, would first enter or scan in the serial number and
Security 1D and turn on the set-top box, referred to as a unit
under test or UUT 1n FIGS. 4-15. It 1s determined whether the
connection between the RLS tester 12 and the main server 16
1s working, and then the Security ID 1s obtained from the
content providers Incumbent Billing System 22 (IBS) and
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stored 1n memory. If the Security ID obtained from the set-top
box 14 and the one obtained from the IBS 22, for the same
serial number, are not 1dentical, the test 1s terminated.
Otherwise, model information about the set-top box 14 1s
obtained and stored 1n memory. A retry counter 1s set to zero
and the Security ID 1s again obtained from the set-top box 14

(see FIG. 5). I 1t 1s not 1identical to the Security ID obtained
from the IBS 22, and the retry counter 1s one, the test 1s
terminated. Otherwise, information about the set-top box 14

1s again obtained from the set-top box 14 and compared again
for failure confirmation.

If the Security ID’s are identical, a network identification 1s
obtained from the set-top box 14 and used to determine
whether the set-top box 14 has been 1nitialized. If the set-top
box 14 has been imitialized, the next test 1s commenced,
otherwise the test 1s terminated and the set-top box 14 1s
considered as failing the mnitialization test.

FIG. 6 shows an error code check which verifies whether
the set-top box 14 has an error code of zero, with one retry
possible, and a purchase check which verifies whether there
are any pre-existing purchases remaining on the set-top box
14. If so, a warning 1s provided of such purchases in subse-
quent test stages. Both of these checks may be part of a
diagnostic test.

FI1G. 7 shows as the next test after the error code check and
the purchase check, an RF return level check which deter-
mines whether the RF level 1s between predetermined limaits.
There 1s one retry possibility.

FIG. 8 shows a flow chart of a video test using the RLS
tester 12 1n accordance with the invention. For this test, the
set-top box 14 1s turned off and then on and tuned to a
pre-determined channel. A signal generated by the RLS tester
12 1s routed through a demodulator 1n the RLS tester 12 and
a counter started at zero. A determination is made as to
whether the video signal measurement 1s within predeter-
mined limits with multiple attempts being made, until a maxi-
mum number set by a counter 1s reached. If the signal 1s within
the predetermined limits, the set-top box 14 would pass this
test.

FIG. 10 shows a tlow chart of an audio test using the RLS
tester 12 1n accordance with the invention. For this test, a
signal generated by the RLS tester 12 is routed through a
demodulator 1n RLS tester 12 and a counter started at zero. A
determination 1s made as to whether the audio signal mea-
surement 1s within predetermined limits with multiple
attempts being made, until a maximum number set by a
counter 1s reached. It the signal 1s within the predetermined
limaits, the set-top box 14 would pass this test.

FIG. 9 shows a flow chart of the key press test wherein a
determination 1s made whether each key 1s pressed within a
certain amount of time and 1f a predetermined timeout has
expired, indicative of lack of detection of pressing of a key
when 1t 1s known the key 1s being pressed, the test 1s termi-
nated and 1t 1s considered as 1f the set-top box 14 fails the key
press test.

FIG. 11 shows a flow chart of the intercarrier frequency test
wherein a signal 1s routed through a demodulator mn RLS
tester 12, and the intercarrier frequency 1s measured. A deter-
mination 1s made whether the obtained intercarrier frequency
1s within limits and 1t not, the test 1s terminated with an
indication of the set-top box 14 failing the intercarrier fre-
quency test. If the frequency 1s within limits, the channel of
the set-top box 14 1s changed to its alternate output channel
and a determination 1s made whether the set-top box 14 is
capable of scrambled analog channel reception. If the set-top
box 14 1s capable, the flow chart depicted 1n FIG. 12 1s
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performed; 11 not, then the tests are not performed and testing,
continues as depicted 1n FIG. 13.

FIG. 12 shows a flow chart of the tests performed i1 the
set-top box 14 1s capable of processing scrambled analog
signals. If the set-top box 14 1s capable, the channel 1s
changed to a pre-determined scrambled analog channel, a
signal 1s routed to the digitizer of the RLS tester 12, a channel
signal 1s read from the set-top box 14, the channel signal 1s
scaled and then determined whether it 1s within predeter-
mined values. If not, the test may be retried by repeating the
steps above. If not retried, the test 1s terminated with an
indication of failure of the analog descrambling test.

I1 the scaled channel signal 1s within predetermined values,
the channel 1s changed to a different pre-determined
scrambled analog channel, a signal 1s routed to the digitizer of
the RLS tester 12, a channel signal 1s read from the set-top box
14, the channel signal 1s scaled and then determined whether
it 1s within predetermined values. If not, the test may be
retried by repeating the steps above. If not retried, the test 1s
terminated with an indication of failure of the analog
descrambling test.

I1 the scaled channel signal 1s within predetermined values,
the set-top box 14 output channel 1s changed back to its
primary output channel, a signal 1s routed to the digitizer of
the RLS tester 12, a channel signal 1s read from the set-top box
14, the channel signal 1s scaled and then determined whether
it 1s within predetermined values (see FIG. 13). If not, the test
may be retried by repeating the preceding steps again. If not
retried, the test 1s terminated with an indication of failure of
the analog reception test.

I1 the scaled channel signal 1s within predetermined speci-
fications or values, the output channel of set-top box 14 1s
changed to its alternate output channel, a signal 1s routed to
the digitizer of the RLS tester 12, a channel signal 1s read from
the set-top box 14, the channel signal 1s scaled and then
determined whether 1t 1s within predetermined values. If not,
the test may be retried by repeating the preceding tests. If not
retried, the test 1s terminated with an indication of failure of
the analog reception test.

If the scaled channel signal 1s within predetermined speci-
fications or values, a signal 1s routed from the set-top box 14
to the television through the RLS tester 12 (see FIG. 14). The
test operator then connects an AC test cord to the AC outlet on
set-top box 14 (if applicable) and a determination 1s made
whether the set-top box channel changed to 1ts setup screen. IT
not, the test operator changes 1t manually. Once the set-top
box 4 has been changed to 1ts setup screen, either manually or
automatically, the set-top box 14 AC outlet option 1s set to
“switched”, a signal 1s routed from the set-top box 14 to the
television, an the AC voltage (1) 1s read from the set-top box
14. This data 1s stored, e.g., 1n a main database where the data
about all of the set-top boxes 14 being tested by the RLS
testers 12 1s being stored. The set-top box 14 1s then turned
off, an AC voltage (2) 1s read from the set-top box 14 and
stored.

The set-top box 14 1s then turned on and a determination 1s
made whether both voltages are within predetermined limits.
If not, the set-top box 14 1s turned on again and an opportunity
1s provided to retest the set-top box 14. It the set-top box 14 1s
to be re-tested, the AC outlet option 1s set to “switched” and
the test proceeds as above. If the set-top box 14 1s not re-
tested, the test 1s terminated and an indication of failure the
AC power outlet.

If both voltages are within predetermined limits, then a
signal 1s routed from the set-top box 14 to the television, and
channels are changed i1n a pre-determined sequence. It 1s
noted that these channels and the order of any such channels
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can be varied as desired or needed. If the set-top box 14 does
not pass the video check, the test 1s terminated with an indi-
cation being provided that the set-top box 14 failed the video
test.

Otherwise, with reference to FIG. 15, a pre-determined
signal 1s routed to the set-top box 14, the output from the
set-top box 14 1s sent to a digitizer, the output power 1s
obtained from the set-top box 14 and more specifically, the
output power 1n one or more specific bands 1s obtained from
the set-top box 14.

The output power spectrum 1s compared a number of times,
such as three times, and if they differ, a determination 1s made
whether the output power 1n a specific band 1s greater than the
pre-determined limits. If not, the test 1s terminated. If the
output power 1n a specific band 1s greater than the pre-deter-
mined limits, or the set-top box power spectrum compares
favorably, a reset signal 1s routed to the set-top box 14, a delay
1s incorporated, such as thirty seconds, for the reset signal to
be received by the set-top box 14.

A determination 1s made whether the set-top box 14 1s reset
and 1f not, the test 1s terminated. If so, the test results are
stored 1n a database. The set-top box 14 1s turned ofl and the
testing ends.

In the flow charts shown in FIGS. 4-15, whenever there 1s
a retry possibility shown or even 1f a retry possibility 1s not
shown, 1t 1s contemplated that any number of retry possibili-
ties can be provided. Thus, at any stage where there 1s a
determination made, this determination can be made two or
more times to verity and validate unacceptable performance
of the set-top box 14.

In order to perform the tests 1dentified 1n FIG. 3 and/or
described above, an RLS tester 12 in accordance with the
invention should include hardware to enable the tests to be
performed. This hardware, some of which 1s mentioned
above, includes one or more televisions, monitors or other
video output devices similar to devices to be used with the
set-top boxes 14, connection members for connecting the
RLS tester 12 to the televisions or other devices and to one or
more set-top boxes 14, and a mounting frame or housing for
mounting the televisions or other devices, RLS tester 12 and
set-top boxes 14. Equipment, such as but not limited to, a data
acquisition/switch, a digitizer, signal routing switches, IR
blaster modules, interface boxes and demodulators are
included 1n the RLS tester 12 to enable the testing described
above.

Having described exemplary embodiments of the mven-
tion with reference to the accompanying drawings, 1t will be
appreciated that the present invention 1s not limited to those
embodiments, and that various changes and modifications
can be effected therein by one of ordinary skill in the art
without departing from the scope or spirit of the invention as
defined by the appended claims.

The mvention claimed 1s:

1. An arrangement for managing set-top boxes used by
customers of a content service provider after the set-top boxes
have been disconnected by the customers from their equip-
ment, returned by the customers to the content service pro-
vider such that the set-top boxes are no longer in possession of
the customers, and moved to a common testing facility main-
tained by the content service provider, comprising;

at least one automated tester each arranged to couple to at

least one set-top box, after having been returned by a
customer to the content service provider and moved to
the common testing facility, and subject each set-top
box, when coupled to said at least one automated tester
and not to the customer’s equipment, to a series of auto-
mated tests to determine whether each set-top box 1s
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functioning properly or requires subsequent repair, said
at least one automated tester being arranged to catego-
rize each tested set-top box into one of a plurality of
different categories, the categories including one 1n
acceptable working order, one having a problem that can
be resolved at the testing facility and one having a prob-
lem that requires subsequent shipment to a repair facil-
ity; and

a processor unit coupled to said at least one automated

tester for receiving test results from said at least one
automated tester and momitoring testing of set-top boxes
via said at least one automated tester, said processor unit
being arranged to:
coordinate shipment of the set-top boxes, after having
been returned by customers to the content service
provider, moved to the common testing facility and
categorized as having a problem that requires ship-
ment to the repair facility by the at least one auto-
mated tester, by the content service provider from the
testing facility, at which the set-top boxes have been
categorized as having a problem that requires ship-
ment to the repair facility by the at least one auto-
mated tester, to the repair facility,
repair of these set-top boxes at the repair facility, and
return of repaired set-top boxes to the testing facility,
whereby said at least one automated tester 1s located at the
testing facility maintained by the content service pro-
vider and the testing facility 1s situated separate and
apart from locations at which the customers use the
set-top boxes with their equipment such that categoriza-
tion of each tested set-top box 1s performed separate and
apart from the locations at which the customers use the
set-top boxes, and

whereby

cach set-top box categorized as being in acceptable
working order being redeployable,

cach set-top box categorized as having a problem that
can be resolved at the testing facility 1s corrected at the
site of said at least one automated tester,

cach set-top box categorized as having a problem requir-
ing subsequent shipment to a repair facility 1s shipped
to the repair facility.

2. The arrangement of claim 1, wherein said at least one
automated tester comprises a plurality of automated testers all
of which are situated at the testing facility, said processor unit
being coupled to said plurality of automated testers.

3. The arrangement of claim 1, further comprising a data-
base coupled to said processor unit for storing the test results
from said at least one automated tester.

4. The arrangement of claim 1, further comprising a billing
system coupled to said at least one automated tester and to
said processor unmit and arranged to coordinate ivoicing for
testing performed by said at least one automated tester and
repair of set-top boxes.

5. The arrangement of claim 1, wherein said processor unit
includes computer programs for performing a plurality of
diagnostic tests on each set-top box, when coupled to said at
least one automated tester and not to the customer’s equip-
ment, and providing an indication of failure of a specific one
of the diagnostic tests.

6. The arrangement of claim 1, wherein said at least one
automated tester includes at least one optical scanner for
scanning a screen of a video output device, and a computer
program for recognizing optical characters on the screen and
analyzing the recognized optical characters, each set-top box
being coupled to said at least one automated tester 1n a manner
in which 1t generates output on the screen.
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7. The arrangement of claim 1, wherein said processor unit
1s arranged to keep each set-top box determined to be func-
tiomng properly at the testing facility for redeployment to
customers.

8. The arrangement of claim 1, wherein said at least one
automated tester subjects each set-top box to the series of
tests, when coupled to said at least one automated tester and
not to the customer’s equipment, by providing signals to each
set-top box to atlect the operation of at least one component
of the set-top box, generating an operational parameter of the
set-top box while the set-top box 1s receiving the signals from
said at least one automated tester and then analyzing the
operational parameter to determine whether the set-top box 1s
functioning properly or requires repair.

9. The arrangement of claim 3, further comprising intertace
means for enabling access to said database and generation of
customized reports about the set-top boxes tested by said at
least one automated tester.

10. The arrangement of claim 8, wherein said at least one
automated tester includes at least one optical scanner for
scanning a screen of a video output device, and a computer
program for recognizing optical characters on the screen and
analyzing the recognized optical characters, said at least one
automated tester being arranged to, 1n one of the series of
tests, provide signals to each set-top box to cause the set-top
box to generate a display on the screen of the video output
device when the video output device 1s coupled to and receiv-
ing output from the set-top box, said processor being arranged
to compare recognized optical characters provided by said
computer program to expected optical characters to deter-
mine whether a display component of the set-top box 1s func-
tioming properly or requires repair.

11. An arrangement for managing set-top boxes used by
customers of a content service provider after the set-top boxes
have been disconnected by the customers from their equip-
ment, returned by the customers to the content service pro-
vider such that the set-top boxes are no longer in possession of
the customers, and moved to a common testing facility main-
tained by the content service provider, comprising;

testing means for testing set-top boxes after having been

returned by a customer to the content service provider
and moved to the common testing facility, said testing
means being arranged to subject each set-top box, when
coupled to said testing means and not to the customer’s
equipment, to a series of automated tests to determine
whether each set-top box i1s functioning properly or
requires repair, said testing means being arranged to
categorize each tested set-top box 1nto one of a plurality
of different categories, the categories including one 1n
acceptable working order, one having a problem that can
be resolved at the testing facility and one having a prob-
lem that requires subsequent shipment to a repair facil-
ity; and

processor means coupled to said testing means for recerv-

ing test results about set-top boxes from said testing
means and coordinating subsequent repair of set-top
boxes determined to require repair, said processor
means being arranged to:

coordinate shipment of the set-top boxes, after having been

returned by customers to the content service provider,
moved to the common testing facility and categorized as
having a problem that requires shipment to the repair
facility by said testing means, by the content service
provider from the testing facility, at which the set-top
boxes have been categorized as having a problem that
requires shipment to the repair facility by said testing
means, to the repair facility,
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repair of these set-top boxes at the repair facility, and

return of repaired set-top boxes to the testing facility,

whereby said testing means 1s located at the testing facility
maintained by the content service provider and the test-
ing facility 1s situated separate and apart from locations
at which the customers use the set-top boxes with their
equipment such that categorization of each tested set-top
box 1s performed separate and apart from the locations at
which the customers use the set-top boxes, and

whereby

cach set-top box categorized as being in acceptable
working order being redeployable,

cach set-top box categorized as having a problem that
can be resolved at the testing facility 1s corrected at the
site of said at least one automated tester,

cach set-top box categorized as having a problem requir-
ing subsequent shipment to a repair facility 1s shipped
to the repair facility.

12. The arrangement of claim 11, further comprising bill-
ing means coupled to said processor means for coordinating
invoicing for testing performed by said testing means and
repair of set-top boxes.

13. The arrangement of claim 11, further comprising data
storage means for storing test results from said testing means,
said data storage means being accessible to enable generation
of customized reports about operability of the set-top boxes.

14. The arrangement of claim 11, wherein said testing
means subject each set-top box to the series of tests, when
coupled to said testing means and not to the customer’s equip-
ment, by providing signals to each set-top box to affect the
operation of at least one component of the set-top box, gen-
erating an operational parameter of the set-top box while the
set-top box 1s recerving the signals from said testing means
and then analyzing the operational parameter to determine
whether the set-top box 1s functioning properly or requires
repait.

15. A method for managing set-top boxes used by custom-
ers of a content service provider after the set-top boxes have
been disconnected by the customers from their equipment
and returned by the customers to the content service provider
such that the set-top boxes are no longer in possession of the
customers, comprising:

directing customers to return set-top boxes to the content

service provider;

receving set-top boxes at a common testing facility after

the set-top boxes have been disconnected by the custom-
ers from their equipment and returned by the customers
to the content service provider including any set-top
boxes indicated by customers as malfunctioning, the
testing facility being situated separate and apart from
locations at which the customers use the set-top boxes
with their equipment;

aiter the set-top boxes have been returned by customers to

the content service provider and received at the testing
facility, coupling each set-top box to an automated tester
located at the testing facility; then

subjecting each set-top box, when coupled to the auto-

mated tester, to a series of automated tests by means of
the automated tester to identily whether each set-top box
1s 1n acceptable working order, has a problem that can be
resolved at the testing facility or has a problem that
requires subsequent shipment to a repair facility sepa-
rate from the testing facility, whereby the automated
tester categorizes each tested set-top box into one of a
plurality of different categories, the categories including
one 1n acceptable working order, one having a problem
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that can be resolved at the testing facility and one having

a problem that requires subsequent shipment to the

repair facility;
redeploying each set-top box categorized as being 1n

acceptable working order without shipping the set-top
box to the repair facility;
resolving the problem with each set-top box categorized as
having a problem that can be resolved at the testing
facility without shipping the set-top box to the repair
facility;

shipping set-top boxes, aiter having been returned by cus-

tomers to the content service provider, recerved at the
common testing facility and categorized as having a
problem that requires shipment to the repair facility,
from the testing facility to the repair facility, the ship-
ping of set-top boxes by the content service provider
from the testing facility to the repair facility being coor-
dinated by a processor, and

coordinating return of each set-top box, that had a problem

requiring shipment to the repair facility for repair and
that was shipped to the repair facility, from the repair
facility to the testing facility.

16. The method of claim 15, wherein the testing facility at
which the set-top boxes imndicated by customers as malfunc-
tioming are received 1s a warchouse maintained by the content
service provider, further comprising storing each set-top box
categorized as being 1n acceptable working order at the ware-
house for subsequent redeployment.

17. The method of claim 15, wherein the automated tests
include a test for checking a Security ID and serial number of
the set-top box, a problem with correspondence between a
Security ID or serial number obtained from the set-top box
and a Security ID or serial number provided to the automated
tester being a problem resolvable at the testing facility.

18. The method of claim 15, further comprising notifying
the repair facility when a set-top box 1s categorized as having,
a problem requiring shipment to the repair facility to enable
the repair facility to order parts for repairing the set-top box in
advance of receipt of said failed set-top box by the repair

facility.
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19. The method of claim 15, further comprising;:

storing information derived from the automated tests; and

providing means to access and analyze the stored informa-

tion and enable generation of customized reports about
the operability of set-top boxes.

20. The method of claim 15, further comprising linking the
repair facility and the testing facility via at least one network.

21. The method of claim 15, wherein the step of subjecting,
cach set-top box to a series of automated tests by means of the
automated tester comprises:

identitying the model and make of the set-top box, and

running a set of automated diagnostic tests specific to the

determined model and make of the set-top box.

22. The method of claim 15, further comprising:

monitoring the testing to which the set-top boxes are sub-

jected;

monitoring the repair of the set-top boxes; and

coordinating billing for testing and repair of the set-top

boxes via a billing system linked to the testing facility
and the repair facility.

23. The method of claim 135, further comprising:

providing a plurality of automated testers at the testing

facility; and

coupling the plurality of automated testers to a single con-

trol processor which recerves test results from all of the
automated testers.

24. The method of claim 15, wherein the step of subjecting
cach set-top box to a series of automated tests by means of the
automated tester comprises providing signals to each set-top
box to affect the operation of at least one component of the
set-top box, generating an operational parameter of the set-
top box while the set-top box 1s recerving the signals from the
automated tester and then analyzing the operational param-
cter to determine whether the set-top box 1s functioning prop-
erly or requires repair.

25. The method of claim 18, further comprising coordinat-
ing delivery of parts for repairing the set-top box to delivery
of the set-top box at the repair facility.
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